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Abstract
The Einstein equations with quantum one-loop contributions of conformally covariant matter fields in
the poresence of 1t2 decaying matter density and decaying cosmological constant is used to study an
isotropic homogenous FRW space-time. We show that scale factor depends on the sums of contributions
from quantum fields with different spin values. For some specific values of this later, the Universe could
be in an accelerated regime.
One of the most important puzzles in mathematical physics is how to unify General Relativity
(GR) with Quantum Fields Theory (QFT). At very low energy, the problem is successfully de-
scribed within the context of GR. What about quantum corrections? The fact that the O(p4)
constants needed for renormalization are still unknown makes the problem still unsolved (in or-
der to determine the nite value of the renormalized counter terms of the eective Lagrangian)
[1]. But in another directions, one expects that quantum gravitational eects will change the
situation when applied to macroscopic systems such as the Universe in a whole. This is what we
will see inm this letter. The action of gravity is determined under an invariance under general
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where k2 = 32piG and G is the Newton’s constant. The bounds on α1, α2 are so poor. This is
due to the fact that these terms have very little eect at long distance/low energies[1,2,3].The
quantities R and Rµν involve two derivatives acting on the gravitational eld. In an interaction,
each derivative becomes a factor of the momentum transfer involved, q , or of the inverse of the
1
distance scale q  h¯
r
. The quantity R is of order of q2 while the quantities R2 and RµνR
µν are
of order of q4. Let us for the moment consider the case of an isotropic homogenous flat FRW
background described by the space matric :
ds2 = −dt2 + R(t)2d2k=0(r, θ, φ) (2)
The scale factor R(t) in equation (2) is to be deduced from the Einstein equations (to rst approx-
imation) in the presence of the cosmological constant A, matter eld and quantum corrections
(h = c = 1) [1,4,5]:
Rik − 1
2
gikR + gik = −8piG
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Tmatterik = (p + ρ)uµuν + pgµν .
The constants α and β are in general sums of contributions from quantum elds with dif-
ferent spin values. As long as j RiklmRiklm j G−2, solutions of equations (3) exist. Recent
measurements of the cosmic deceleration parameter point to the need of having some new en-
ergy density. Candidates for such an additional component include vacuum energy, gravinito and
‘quintessence’. Decaying vacuum cosmologies are phenomenological models, which conceive a
time-varying  as an attempt to explain and describe how the gravitational density attains such
small values in the present Universe. In this paper, we suppose that the cosmological constant






[6] where we have supposed that the scale factor
behaves as a power law as R(t) / tω and β = 1
3
for question of simplicity. In this case, the




























where A2 = 360pi
Gα
and B2 = −360pi
Gβ
. Using the scale relation, equation (4) takes the following
form:E( 1
t2
) + F ( 1
t4












In order to have positive density, we have only two possibilities:
B2 > 0, β < 0 and ω > 2 or 0 < ω < 1 (6)
B2 < 0, β > 0 and ω < 0 or 1 < ω < 2 (7)
It is clear that for ω > 2 or 1 < ω < 2, the Universe is in accelerated regime. The important
feature of this model is that the scale factor coecient depends on the sum of contributions from
quantum elds with dierent spin values. further details and consequences of this model will be
dealt in up-coming publication.
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